Comparing the yield of parasagittal biopsies during initial saturation biopsy to the yield during repeat saturation biopsy for detection of prostate cancer. Office-based saturation biopsy (24 cores) with periprostatic lidocaine block was performed in 139 consecutive men who had never previously undergone prostate biopsy. Indication for biopsy was elevated prostate-specific antigen 42.5 ng/dl. Biopsy specimens were obtained and marked by location for histological examination. Subanalysis of patients from this unique study was performed to compare the location of saturation biopsy cancer detection in these patients to a cohort of 100 patients who had previously undergone biopsy with nonmalignant findings. In the initial biopsy group, cancer was detected in 62/139 patients (44.6%). Breakdown of cancer location demonstrated unique parasagittal cancers in 9/62 patients (14.5%). Laterally base cancer was found exclusively in 22/62 patients (35.5%). For the repeat biopsy population, cancer was found in 25 patients (25%); no patients (0%) had exclusive parasagittal cancer. To our knowledge, this is the first study to demonstrate a difference in the location of positive cores between initial and repeat biopsy status. The exclusive parasagittal cancer detection rate decreases significantly in the repeat biopsy population when using the same biopsy method. Our findings support including traditional template parasagittal sampling of the prostate on firsttime biopsy in addition to lateral cores typical of extended field biopsies for a total of 10-12 cores. However, parasagittal sampling adds negligible additional information in repeat biopsy; thus we recommend obtaining primarily laterally based cores for repeat biopsy.
Introduction
Systematic ultrasound-guided prostate biopsy is a common procedure for detection of prostate cancer. However, to date, there is no standard established with reference to the method, strategy or locations of cores. 1 Since the description of the systematic sextant biopsy method, numerous studies have helped to define improvements in cancer detection with various biopsy strategies. These strategies include the laterally expanded 12-core, the five-region biopsy method, and the saturation biopsy. 2, 3, 4 Our group has studied the extended field, saturation biopsy technique using periprostatic local anesthesia as an office-based procedure. 5 We concluded that saturation biopsy improves the diagnostic yield for repeat biopsy, but does not improve results of initial biopsy, so we recommended its use only for the repeat-biopsy population. 6 We previously reported that parasagittal biopsies in the repeat biopsy population had low yield with respect to cancer detection, and that unique parasagittal cancers were rarely (not a single case in our series of 100 patients) found during repeat biopsy. We found that no cancers identified during that study were located exclusively in the parasagittal regions of the prostate and determined that focused sampling of the lateral regions of the prostate could optimize the sensitivity of repeat prostate biopsy. 7 Although we determined that further investigation into initial biopsy strategies involving more than 12 cores was not appropriate, a subanalysis of the previously published population provides a unique group of patients who underwent exhaustive biopsy and allows us to compare the location of cancer-positive biopsy cores within the initial and repeat biopsy patient populations.
Methods
As part of an ongoing IRB-approved prospective prostate biopsy database study, a total of 139 consecutive patients underwent saturation biopsy (group A). Indication for biopsy in all patients was increased prostate-specific antigen (PSA) 42.5 ng/dl. All biopsies were performed in an office-based setting.
After obtaining informed consent, saturation biopsy with periprostatic local anesthesia was performed as described previously. 8 Patients were placed in the left lateral decubitus position and the ultrasound probe was inserted transrectally. A 22-guage spinal needle was passed through the biopsy guide channel and 10 cm 3 of 1% lidocaine was injected into the neurovascular bundle on each side. Visualization of the infiltrate dissecting from base to apex was obtained from ultrasound on each side as identified by the hyperechoic 'Mount Everest Sign' at the base of the prostate.
Without delay, 24 biopsies were obtained using a spring-loaded biopsy gun. Biopsies were obtained from five separate regions (and number of cores) on each side: apex (3), parasagittal base (2), parasagittal mid zone (2), lateral base (2), and lateral mid zone (3) (see Figure 1) . Visualizing the needle tract of the biopsy sites ensured even distribution. Biopsies from the lateral base, lateral mid zone, and apex were grouped as lateral biopsies. All biopsies were properly labeled and sent for pathological analysis. Subsequent data analysis was done for sitespecific cancer detection rates.
The results were compared to those of a previously published group of 100 patients who had undergone saturation biopsy for persistent suspicion of prostate cancer following at least one negative biopsy (group B). The demographics of the two groups were compared using Student's t-test.
Results
A total of 139 consecutive patients who had never been biopsied previously underwent saturation biopsy. The mean age in this cohort (group A) was 63 years (range 38-89) and mean PSA was 7.3 ng/dl (range 2.6-72.6). Prostatic adenocarcinoma was diagnosed in 62 patients for a diagnostic yield of 44.6%.
For group A, cancer was detected exclusively in the lateral regions in 22 patients (35.5%) and exclusively in the parasagittal regions in nine patients (14.5%). Thirtyone out of 62 patients (50%) had cancer located in both parasagittal and lateral cores. All cancers found exclusively in the parasagittal regions of group A were unilateral. Cancers found exclusively in the lateral regions were bilateral in four cases. Eight patients with exclusive parasagittal cancers had Gleason score (GS) 6 cancer and one had GS 7. Fourteen patients with exclusive laterally based cancer had GS 6 cancer, six had GS 7, and two had GS 8. Seventeen patients with concomitant lateral and parasagittal cancer had GS 6 cancer, 11 had GS 7, one had GS 8, and two had GS 9. Table 1 summarizes the results and treatment decision for group A.
In the patients with exclusive parasagittal cancer, the mean age was 66.1 years and the mean PSA was 7.7 ng/ dl. Patients with exclusive laterally based cancer had a mean age of 66.7 years and mean PSA of 6.6 ng/dl. There was no statistical difference found in these parameters (age and PSA) between the two patient groups (P ¼ 0.86 and 0.55, respectively). Patients with concomitant lateral and parasagittal cancer had a mean age 66.4 years and mean PSA 9.0 ng/dl. No statistical difference was found in PSA between patients with concomitant lateral/ parasagittal cancers and patients with either exclusive lateral or parasagittal cancer (P ¼ 0.42 and 0.77, respectively).
Twenty-five patients (25%) were found to have cancer in group B. In contrast, none of the patients in group B was found to have tumor detected solely in the parasagittal biopsies. Nine out of 25 patients (36%) had cancer located in both parasagittal and lateral cores. Seven exclusively lateral cancers were found to be bilateral. The remaining cancers were unilateral. Parasagittal biopsy cores important on initial prostate biopsy AR Patel et al
Patients tolerated saturation biopsy well. In group A, three patients developed symptoms of prostatitis including fever, requiring antibiotic therapy. Rectal bleeding required evaluation in three patients. In two patients, bleeding was stopped as outpatients with minimal intervention. One patient required outside hospital transfusion for unclear reasons with a reported hematocrit of 30%. In group B, one patient developed prostatitis requiring antibiotic therapy. Two patients developed selflimited light-headedness requiring no intervention.
Discussion
Since the advent of the systematic transrectal ultrasound guided prostate biopsy by Hodge in 1989, numerous methods and strategies have been studied and utilized to improve cancer detection rates. Stamey 9 recommended in 1995 to laterally direct prostate biopsies for improved sensitivity in cancer detection. Studies that followed supported laterally directing prostate biopsies as well as increasing the number of cores taken. This is based on the fact that most prostate cancers occur in the peripheral zone, and even within the peripheral zone there is a preponderance of laterally located tumors. Biopsy of the parasagittal regions will include more transition zone tissue than peripheral zone tissue at all levels ( Figure 2 ) except the apex, which is composed entirely of peripheral zone tissue. Therefore, apical biopsies are similar to laterally located biopsies from all other levels ( Figure 3) .
Numerous studies have demonstrated increased cancer detection rates with extended field biopsy. We demonstrated improved cancer detection using saturation biopsy for the repeat-biopsy population. However, in that population, no parasagittal cores were positive as an isolated finding in the absence of positive lateral cores. These patients comprise Group B in the present review. On the basis of our findings, we recommended limited sampling of the parasagittal region in patients undergoing repeat biopsy. Our current goal was to perform subanalysis of these two previously published cohorts to compare the above-stated findings regarding location with patients undergoing initial prostate biopsy.
Our current subanalysis evaluates the exclusive cancer detection rate of the parasagittal region in patients undergoing initial prostate biopsy. We utilized our saturation biopsy strategy to extensively sample the previously defined sectors of the prostate. We found that cancer detection rates were not improved by saturation biopsy as an initial biopsy strategy, so we determined that further study using such exhaustive biopsy strategies for the initial biopsy was unwarranted. However, this population offers a unique view of the findings from an extensive initial biopsy series that may never be repeated now that this has been established. As such, we performed subanalysis to determine if the site of positive biopsy cores is different in an initial biopsy compared to repeat biopsy in extensive biopsy protocols. Our results show that 14.5% of the cancers were found exclusively in the parasagittal cores in patients never previously biopsied. Additionally, all of these cancers were found unilaterally in the prostate. These data stress the importance of obtaining parasagittal biopsies during initial biopsy compared to repeat biopsy.
Comparing the two studies (initial saturation biopsy vs repeat saturation biopsy), we found no difference in the patient populations with respect to age. However, the serum PSA of the initial saturation biopsy group was found to be significantly lower than in the repeat saturation group (Table 2 ). In the repeat saturation group, over 50% of the patients had experienced two or more prostate biopsies and only 22% of patients had experienced prior sextant biopsies. Thus, most patients had undergone negative extended field biopsies, but continued to have indications for continued active diagnostic efforts. Eighty percent of the patients had either prior PIN or increasing PSA. Thus the bias to biopsy more extensively in this group may have led to detecting more challenging cancers found in the lateral regions of the prostate rather than the traditionally Figure 2 This illustration demonstrates that needles placed medially sample a large amount of transition zone tissue in addition to a small amount of peripheral zone tissue. In contrast, needles placed laterally obtain most if not all peripheral zone tissue. Figure 3 The apex is composed entirely of peripheral zone tissue, making apical biopsies similar to lateral biopsies at all other levels of the prostate.
Parasagittal biopsy cores important on initial prostate biopsy AR Patel et al lower-yield parasagittal regions. In contrast, the sole indication for biopsy was elevated PSA in the initial biopsy group, and unique cancers were detected in the parasagittal regions in almost one-sixth of the patients. We can postulate from these results that many cancers found in the initial saturation biopsy group would have been identified using less extensive techniques, based on our previously published findings that saturation biopsy does not increase the yield of initial biopsy compared to 12-core biopsies. One represented weakness in our study is that the two saturation biopsy populations were not compared prospectively. This precludes obtaining additional data that may have been useful for comparing the two populations, including prostate volume and the number of positive cores on biopsy.
Others have examined exclusive parasagittal cancers using less exhaustive biopsy schemes. Eskew et al. 10 found exclusive sextant cancers in three out of 48 cancers (6%) using the five-region biopsy method. The fiveregion biopsy method includes two parasagittal cores and one apical core on each side (sextant), as well as laterally and midline directed biopsies. This compares to our 14.5% parasagittal-only cancer detection rate, which demonstrates a significant incidence of these cancers in patients undergoing first-time prostate biopsy.
We hypothesize that the difference in the location of cancers identified on repeat biopsy compared to those on initial biopsy is related to the likelihood that the medial prostate had been biopsied adequately during initial biopsy and precluded the need for repeat biopsy if that were the case, leaving primarily laterally based cancers.
Conclusion
Although the literature supports the importance of laterally directed biopsies, this is the first study to demonstrate the difference in the location of positive biopsies between initial and repeat biopsies. Most cancers are found exclusively in the lateral regionsespecially in the repeat biopsy population. However, we stress the importance of obtaining adequate parasagittal biopsies in the initial biopsy population, as unique parasagittal cancer detection rates can be significant. Parasagittal biopsy cores important on initial prostate biopsy AR Patel et al
